Objective: This study aimed to identify, (1) the proportion of the defensive high-anxious 2 personality type in a chronic pain population; and (2) whether personality type affects the 3 relationships between cognitive factors and disability. 4
self-efficacy and higher levels of depression have been associated with increased levels of 1 disability 13, 14 . Anxiety levels, in particular, can increase fear of movement and as a result are 2 associated with differences in pain perception and disability. Pain-related state-anxiety has 3 been shown to predict pain and disability at 12 months follow-up 15 , however, an individual's 4 trait-anxiety will also affect how they respond to pain. Cognitive factors such as a tendency to 5 selectively attend to physical stimuli and to interpret such stimuli negatively can amplify the 6 pain experience 16 . High trait-anxious individuals are more likely to catastrophize, report 7 higher disability and have a greater fear of movement than low-anxious individuals. Previous 8 research has suggested that attentional processes may differ based on an individual's trait 9 disposition to fear or pain-related stimuli 17 . 10
Within some clinical populations, variations in trait-anxiety and defensiveness have 11 been strongly linked to differences in treatment preferences and health outcome 18 . 12
Weinberger, Schwartz and Davidson 19 proposed four personality groupings based on self-13 reports of trait-anxiety and defensiveness. These groups are typically termed; repressors (low 14 anxiety, high defensiveness), defensive high-anxious (high anxiety and defensiveness), high-15 anxious (high anxiety, low defensiveness) and low-anxious (low anxiety and defensiveness). 16
The four groups show different attentional and interpretive biases, which influence their 17 perception of threatening stimuli 20 . High-anxious individuals selectively attend to threatening 18 F o r P e e r R e v i e w 4 anxious and defensive high-anxious groups have demonstrated similar interpretive biases for 1 their ability to control future events, with both showing undue pessimism 21, 23 . Defensive 2 high-anxious individuals are broadly similar to high-anxious individuals, however, in some 3 situations the defensive coping style of defensive high-anxious individuals provides them with 4 limited protection from worry 22 . 5
Previous research has primarily investigated the way repressors respond to pain 24 and 6 cope with illnesses such as cancer 25, 26 . Limited studies have identified all four-personality 7 types, with defensive high-anxious individuals often omitted due to their scarcity within the 8 general population (estimated at 7%-10%). In a notable exception, Prasertsri et al. 26 identified 9 the four groups in a lung cancer outpatient group. The authors found that defensive high-10 anxious individuals reported higher catastrophizing than repressors. This may be indicative 11 that defensive high-anxious individuals have negative thoughts about their pain and adopt 12 maladaptive coping strategies. In contrast to their prevalence in the general population, Lewis, 13 Fowler, Woby and Holmes 27 and Creswell and Chalder 28 identified 39%-46% of individuals 14 in different chronic musculoskeletal pain populations as defensive high-anxious. In a low back 15 pain population, Franklin, Smith and Fowler 29 found that defensive high-anxious individuals 16
were the most persistent in seeking treatment and reported higher depression and disability 17 compared to repressors and low-anxious individuals. The tendency for these individuals to 18 there is limited evidence of how they respond to threatening situations (e.g. chronic pain). In 2 light of the high proportion of defensive high-anxious individuals identified from the limited 3 body of research in musculoskeletal pain populations, it would seem important to investigate 4 further how they respond to chronic pain to better understand why they appear to be 5 disproportionately represented. Unlike in previous research, individuals who score in the mid-6 range on trait-anxiety and defensiveness ('non-extreme' scorers) were included in the current 7 study to help understand how they differ from more extreme defensive high-anxious 8 individuals. Consequently, this study aims to identify, (1) the proportion of defensive high-9 anxious individuals, as defined by Weinberger et al. 19 within a chronic musculoskeletal pain 10 population; and (2) whether personality type affects the relationships between cognitive 11 factors and disability. 12 13
Method: 14

Participants 15
Participants were 60 patients with chronic musculoskeletal pain referred to a hospital 16 for treatment. Patients who had suffered from chronic pain for more than 3 months, were 17 given an information pack by their clinician asking them to contact the Chief Investigator of 18 the study if they wished to take part. Volunteer participants then completed a series of self-19 report measures. Personality type was assessed based on criterion splits on the trait subscale of 20 the State-Trait Anxiety Inventory (STAI) 30 and the Marlowe-Crowne Social Desirability 21
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Current Pain Intensity 8
A numerical rating scale (NRS) was used to assess pain intensity. Participants were 9 asked to rate their pain over the last 24 hours on a scale ranging from (0) 'no pain' to (10) 'pain 10 as bad as could be'. The 11 point NRS has been supported by previous research and has been 11 recommended by the Initiative on Methods, Measurement and Pain Assessment in Clinical 12
Trial (IMMPACT) to assess chronic pain intensity 32 . 13
Defensiveness 14
The 10-item short form of the Marlowe-Crowne Social Desirability Scale (MC-SDS) 31 15 was used to assess defensiveness and to discriminate defensive high-anxious from high-16 anxious individuals. The scale consists of items that are culturally approved but unlikely to 17 occur. A correlation coefficient of r = 0.9 (p< 0.001) has been reported between the 10 item 18 MC-SDS and the original 33 item MC-SDS 33 with an internal consistency alpha coefficient of 19 0.66 34 . 20
Trait-Anxiety 21
The trait scale of the State-Trait Anxiety Inventory (STAI) 30 was used to assess trait-22
anxiety. The scale consists of 20 statements that participants rate on a scale of 1 (not at all) to 23 The Pain Catastrophizing Scale (PCS) 35 is a self-report measure of catastrophic 4 thinking associated with pain and consists of 13 items. The PCS asks participants to reflect on 5 their painful experiences and indicate the degree which they experienced the 13 thoughts or 6 feelings on a 5-point, Likert scale ranging from 0-'not at all' to 4-'all the time'. 7
Depression 8
The CES-D 36 is a 20 item self-report measure of depression symptoms. Each item asks 9 participants how frequently a specific symptom was experienced in the past week, ranging 10 from 0 (not even one day) to 3 (daily). High internal consistency has been reported with 11 coefficient alphas ranging from 0.85-0.92 36 . 12
Disability 13
The Roland Morris Disability questionnaire (RDQ) 37 was used to assess disability due 14 to pain. This is a 24 item self-report measure where participants answer either 'true' or 'false' 15 to each statement about how they are feeling today. This measure has shown an acceptable 16 level of reliability, with a correlation coefficient of 0. For the purposes of this study, the 11 item version of The Tampa Scale of 4 Kinesiophobia (TSK) 41 was utilised to measure fear of movement or (re)injury. Respondents 5 rate themselves on a 4-point, Likert scale ranging from 'strongly agree' to 'strongly disagree'. 6
The 11 item demonstrates good internal consistency (α= 0.79), and test-retest reliability (ICC= 7 0.81) 42 . 8
Statistical analyses 9
An initial heterogeneity check was done to ensure the groups differed in defensiveness and 10 trait-anxiety. Zero-order correlations were calculated to determine the relationships between 11 the cognitive factors. A multivariate analysis of variance (MANOVA) and analysis of variance 12 (ANOVA) and post-hoc Tukey honest significant difference (HSD) were conducted to identify 13 between-group differences on the cognitive measures. Two hierarchical regression analyses 14 were performed to determine the extent to which the cognitive measures predicted levels of 15 disability in the defensive high-anxious group and the non-extreme group. Due to low 16 numbers, the repressor group were excluded from regression and ANOVA analysis. With 17 disability as the outcome variable of interest, age, sex and pain duration were entered in step 1, 18 pain intensity in step 2, and the cognitive variables were entered in step 3. 19 20 Table 1 shows the baseline characteristics for the groups. All groups reported moderate levels 1 of pain (NRS 5.5-6.4) and moderate to high levels of disability . A 2 statistical heterogeneity check was performed for the three personality groups prior to the 3 main data analysis to confirm differences in trait-anxiety and defensiveness. The one-way 4
Results: 21
Patient Characteristics 22
Analysis of Variance (ANOVA) for trait-anxiety revealed significant differences between the 5 three groups, F(2, 54) = 17.603, p < 0.01. Post-hoc Tukey honest significant difference (HSD) 6 analysis confirmed the defensive high-anxious differed significantly from the non-extreme 7 group. In addition, the high-anxious group differed from the non-extreme group. A one-way 8 ANOVA of the MC-SD scores showed significant differences between the three groups, F(2, 9 54) = 52.179, p < 0.01. Post-hoc Tukey HSD analysis confirmed significant differences in 10 MC-SD scores between the defensive high-anxious and the high-anxious and non-extreme 11
individuals. 12 13
Relation between the psychological measures 14 Table II indicates there were significant correlations between the cognitive measures. 15
Catastrophizing was negatively related to self-efficacy and positively related to depression, 16 kinesiophobia, trait-anxiety, depression and pain intensity. Depression was negatively 17 correlated with self-efficacy and positively related to defensiveness, trait-anxiety, 18 catastrophizing, kinesiophobia, pain intensity and disability. Self-efficacy was associated 19 negatively with trait-anxiety, catastrophizing, depression, pain intensity and disability. 20
Kinesiophobia was associated negatively associated with self-efficacy and positively related to 21 trait-anxiety, catastrophizing, depression and disability. 22 The MANOVA showed significant between-group differences in cognitive variables (Wilks' 1 Lambda = 0.232, F(21, 144) p < 0.05). The ANOVA demonstrated a significant difference 2 between the defensive high-anxious and non-extreme group and between the high-anxious and 3 non-extreme groups for disability. A significant difference was found between the defensive 4 high-anxious and non-extreme group for catastrophizing. The defensive high-anxious and 5 high-anxious groups both differed from the non-extreme individuals and repressors for 6 depression. No significant differences were found between groups for pain intensity, self-7 efficacy or kinesiophobia. 8 9
Regression analysis: 10
Preliminary examination of the data 11
None of the correlation coefficients (Table 2) analyses, suggesting that the assumption of independent errors was met. The predictor 14 variables used in each of the regression analyses had variance inflation factors that were 15 considerably less than 10 and tolerance levels that were higher than 0.2 indicating no 16 problems with multicollinearity. 17
18
Analyses 1-predicting disability from the cognitive measures in the defensive high-anxious 19
group. 20
Age, sex and pain duration were not significantly related to levels of disability (p = 0.11). In 21 the second step, current pain intensity was shown unrelated to levels of disability (p = 0.23). 22
However, after controlling for the effects of demographics and pain intensity, self-efficacy, 23 (Table 3) revealed that lower self-efficacy (β = -0.66, p < 0.05) 2 greater depression (β = 0.66, p < 0.05), and greater catastrophizing (β = 0.44, p < 0.05) were 3 related to greater levels of disability. 4 5 Analyses 2-predicting disability from the cognitive measures in the non-extreme group. 6 Table 4 shows that in step 1, age, sex and pain duration were not significantly related to levels 7 of disability (p = 0.25). In step 2, current pain intensity significantly explained 36% (p < 0.05) 8 of the variance in disability. After controlling for the effects of demographics and pain 9 intensity, the cognitive measures did not contribute to the variance in levels of disability. 10
Examination of the beta values for the final model revealed that higher pain intensity (β = 11 0.50, p < 0.05) was related to greater levels of disability. 12 13 Discussion: 14 There were two aims to this study, firstly, to identify the proportion of defensive high-anxious 15 individuals, as defined by Weinberger et al. 19 , within a chronic musculoskeletal pain 16 population. Secondly, to identify whether variations in defensiveness, affect the link between 17 cognitive factors and disability. 18
Only two studies have investigated the proportion of defensive personality types in a 19 chronic low back pain 27 and a chronic fatigue syndrome population 28 . Whilst there is a 20 relatively low proportion of defensive high-anxious individuals in the general population, our 21 study supports previous research 27, 28 with evidence of a higher proportion of defensive high-22 anxious (30%) individuals in a chronic musculoskeletal pain population. This supports the 23 29 that defensive high-anxious individuals are more 1 persistent in the care system and thus more likely to be referred to hospital based pain 2 management centers. The low number of repressors in this study (8%) might indicate a 3 reduced willingness to seek treatment and a preference to self-manage. Previous research has 4 found repressors respond better to treatment when they maintain a feeling of control and tend 5 to be overly optimistic regarding their own behaviours, which may influence their response 6 and adherence to treatment 18, 43 . 7 An individual's interpretation of their pain intensity is a complex phenomenon. 8
Franklin et al. 29 found that although defensive high-anxious and repressor individuals 9 reported similar levels of pain intensity, their interpretation of this pain, indicated through 10 levels of depression and disability, varied. Interestingly, the defensive high-anxious and high-11 anxious groups in this study reported significantly higher catastrophizing and depression and 12 lower self-efficacy compared to the non-extreme group. Both groups, however, reported 13 similar levels of pain intensity, and there were no differences in their pain duration. These 14 findings support the suggestion by Eysenck 22 that defensive high-anxious individuals have 15 similar interpretive biases to threat as high-anxious individuals, however, it also highlights 16 important individual differences when treating patients. Defensiveness and trait-anxiety are 17 both assumed to be relatively stable traits. Therefore, the corroboration of findings of a high 18 proportion of defensive high-anxious individuals found in this study, and the increased 19 likelihood of re-presenting for treatment would suggest this group might differ in their 20 approach to managing chronic pain from the high-anxious group. 21
The second aim of this study was to identify whether the level of defensiveness 22 affected the relationships between cognitive factors, pain intensity and disability. To our 23 population. The present study showed that higher levels of depression, catastrophizing and 3 lower levels of self-efficacy had a greater effect on the prediction of disability in the defensive 4 high-anxious group. However, within the non-extreme group no such relationship was shown. 5
Interestingly, whilst the cognitive variables did not influence disability for the non-extreme 6 group, pain intensity explained 36% of the variance in disability. 7
Identifying individuals with high defensiveness and trait-anxiety has provided 8 interesting insights into the relationship between pain and disability. Within the defensive 9 high-anxious group, pain intensity had no significant relationship with disability, however, 10 cognitive factors (catastrophizing, depression and self-efficacy) explained 48% of the 11 variance. Previous research within a cancer population 26 found that defensive high-anxious 12 individuals engaged in significantly more catastrophizing and reported greater depression 13 compared to those with lower trait-anxiety. The difference in the influence of catastrophizing 14 on disability, shown between the defensive high-anxious group and the other patients, may 15 provide insight into the variability of this relationship in previous literature. Interestingly, 16 previous studies in which catastrophizing failed to predict disability have primarily drawn 17 participants from primary care, acute pain groups 44, 45 . Based on the work by Franklin et al. 29 , 18 it may be reasonable to assume that the proportion of defensive high-anxious individuals in 19 these populations would be much lower than that seen in the hospital-based interventions. It 20 could thus indicate that the differentiator between these studies is the degree of defensiveness. 21
Catastrophizing is a maladaptive cognitive method of coping with pain 46 , high 22 catastrophizing can lead individuals to be more pessimistic about coping strategies, to worry 23 anxious individuals are more likely to focus on their condition and utilise maladaptive 3 strategies, this could explain why they re-present for treatment and may perceive no 4 improvement in treatment outcome. Therefore, for defensive high-anxious individuals, 5 strategies that focus on pain-related outcomes may not be as beneficial as those focused on 6 reduced worry about future events, such as disability and daily functioning. 7
Although cognitive factors explained a large proportion of variance in disability for the 8 defensive high-anxious group, it is surprising that kinesiophobia was not linked with changes 9 in disability. This finding is consistent with Thompson et al. 13 who suggested that self-efficacy 10 is likely to emerge as a stronger predictor of disability when investigated alongside pain-11 related fear in patients with chronic pain. Findings of the present study are in agreement that 12 low self-efficacy was a significant predictor of disability alongside depression and 13 catastrophizing 14, 48 . 14 Notably, within the non-extreme group, pain intensity showed a stronger relationship 15 with disability compared with cognitive factors. This supports previous work which have 16 shown pain intensity to describe a moderate amount of variance within these factors 8 . This is 17 in line with the strong correlation between pain intensity and disability previously reported 18 within acute pain populations 49 . Within the non-extreme individuals, pain coping strategies 19 learnt at pain management programmes may allow them to effectively reduce levels of pain 20 intensity. In turn, this may lead to lower levels of disability and greater satisfaction with 21 treatment. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Roland M, Morris R. A study of the natural history of back pain: part I: development 3 of a reliable and sensitive measure of disability in low-back pain. Spine. 1983; 8:141-144. 4 38.
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